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Abstract Objective Measurement of exercise capacity is
essential in patients with non-specific chronic low back
pain (CLBP). However, the conventional A˚
´
strand bicycle
test is not feasible in patients with a very poor aerobic
capacity. Therefore the A˚
´
strand bicycles test for non-spe-
cific CLBP patients based on lean body mass (LBM) was
developed as an alternative. The aim of this study was to
evaluate reliability and validity of the LBM-based A˚
´
strand
test. Subjects Twenty patients with non-specific CLBP and
20 healthy subjects were included for the reliability eval-
uation, and 19 healthy subjects for the validity evaluation.
Method Patients and healthy subjects were assessed twice.
Intra class correlation (ICC), repeatability coefficient (RC)
and the limits of agreement (LOA) were calculated as a
measure of test re-tests reliability. An ICC C 0.75 was
considered acceptable. Validity was tested by calculating
ICC between the LBM-based A˚
´
strand test and a maximal
bicycle test. Results The LBM-based A˚
´
strand test shows
good reliability, reflected by an ICC C 0.91 and 95% of the
20 patients could perform the test. However, differences
with the estimated true value reflected by the RC and
natural variation reflected by the LOA were substantial in
patients. Validity was good, reflected by ICC C 0.88.
Conclusion The present study shows that the LBM-based
A˚
´
strand test is a reliable, valid, and feasible method for
patients with non-specific CLBP. However, a substantial
amount of variation should be taken into account in
patients when interpreting the test results clinically.
Keywords Exercise capacity  Reproducibility of results 
Chronic low back pain  A˚´ strand test
Introduction
Deconditioning in terms of exercise physiology is associ-
ated with a loss of exercise capacity (VO2 max) [1]. In
patients with non-specific chronic low back pain (CLBP)
deconditioning is thought to be both a cause and a conse-
quence of non-specific CLBP [1, 2]. Deconditioning, as a
factor contributing to the chronicity of non-specific CLBP,
forms the basis of aerobic exercise training in CLBP reha-
bilitation programmes [1–4]. Recently, activity avoidance
has been presented as one of the factors perpetuating
chronic pain in the fear-avoidance model [5–8]. It is
assumed that fear and the feelings of disability may both
contribute to the avoidance of activity leading to reduction
of aerobic capacity [9]. However, this assumption could not
be confirmed [5]. Additionally levels of aerobic fitness in
patients with CLBP are comparable with those in healthy
subjects [1]. Generally aerobic capacity is measured using a
maximal aerobic capacity test; however, this test is strongly
influenced by motivation, fear, and pain in patients with
non-specific CLBP and is invalid when fear and pain
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expectation rather than aerobic capacity limits performance
[7, 10, 11]. It has been reported that 54% of the CLBP
patients who underwent maximal treadmill testing did not
reach maximal performance criteria due to pain [7, 12].
Submaximal tests, like the A˚
´
strand test, are used as an
alternative for maximal exercise testing. The reliability of
the submaximal A˚
´
strand bicycle test is good in healthy
subjects [7, 12]. However, problems are expected when
using this test in patients with a very poor aerobic capacity
like patients with non-specific CLBP because workload is
intensively increased during the first 2 min without taking
into account the individual aerobic capacity [5, 7]. Clini-
cally, many non-specific CLBP patients are unable to finish
the A˚
´
strand bicycle test because the initial workload was
set too high [7]. Therefore, estimation of the maximum
oxygen uptake from the submaximal test results may not be
possible in a substantial number of patients. In the Siconolfi
protocol (1982), which is specifically designed to assess
aerobic performance in healthy inactive persons, load is
increased more gradually, and the initial load is lower,
compared with the A˚
´
strand test [5]. This protocol starts
with 25 W and increases with 25 W every 2 min until the
subject achieved target heart rate [5]. The disadvantage of
this protocol is the long duration some subjects have to
cycle to achieve the target heart rate. This problem can be
avoided if the individual workload is tailored on lean body
mass (LBM). LBM decreases over 30 days of rest while
body weight does not. This phenomenon suggests that
LBM reflects the state of loss of muscle mass and decon-
ditioning, related to avoidance of activity in non-specific
CLBP patients [6, 13]. A LBM-based A˚
´
strand test in a
subject with a poor aerobic capacity has smaller increases
in workload as compared to a subject with a very good
aerobic capacity. In order to decrease the test duration and
to increase the number of patients that can finish the
bicycle test, an LBM-based A˚
´
strand bicycle test was
developed where the predefined workload increase sche-
dule is based on LBM [7, 9, 14].
The purpose of this study was to determine the reli-






The test–retest reliability of the LBM-based A˚
´
strand
bicycle test was evaluated in 20 patients with non-specific
CLBP (12 women) and 20 healthy pain-free subjects, group
I (10 women) (Table 1). Patients were recruited from the
Center for Rehabilitation at the University Medical Center
Groningen, The Netherlands. Healthy subjects were
recruited from the student body of the Institute for Human
Movement Sciences of the University of Groningen, The
Netherlands.
The validity of the LBM-based A˚
´
strand bicycle test was
evaluated in another group of 19 healthy pain-free subjects,
group II (11 women). These healthy subjects were also
students from the Institute for Human Movement Sciences
of the University of Groningen, The Netherlands.
Procedure
Admission assessment of patients was carried out by a
rehabilitation physician at the Center for Rehabilitation
from the University Medical Center Groningen before
patients entered the study. Twenty patients diagnosed with
non-specific CLBP who participated in a rehabilitation
program were included in the study if they were between
18 and 65 years of age. The rehabilitation physician used
general admittance criteria: 1) non-specific CLBP (i.e.,
pain lasting for more than 3 months, LBP without shown
organic substratum); and 2) patients were content with the
diagnostic process and motivated for the treatment pro-
gram. Patients were excluded if they were in: 1) a conflict
situation with employer or insurance company regarding
their work; 2) a financially profitable situation caused by
their illness; and 3) specific low back pathology, co-mor-
bidity, pregnancy, and psychopathology. Any medical
condition that could interfere with physical performance
tests, major surgery within the previous year, existing
infectious disease, cancer, neuralgic, or cardiovascular
disease were exclusion criteria for both patients and con-
trols. Additionally, healthy subjects were excluded if they
had a history of LBP which had lasted more than 1 week,
required medical attention, or resulted in absence from
work or school within the previous 6 months. The median
duration of LBP complaints in patients is 68 months with a
range from 8 to 180 months. The mean (SD) score of the
Roland Morris Disability Questionnaire is 10.2 (5.3). All
participants signed informed consent forms and were
assessed in two sessions. Patients were assessed twice,
during the waiting time, before starting the cognitive
somatic back school rehabilitation program. The second
session was performed after a 2-week interval. Time of
day, day of week, and place of assessment were kept
constant for the two sessions. The aim of this cognitive
somatic back school program is to achieve an optimal
functional capacity. The program is given by a physical
therapist and consists of the following parts: (1) self-
treatment according to the principles of McKenzie; (2)
individual circuit training, aqua jogging, and sports activ-
ities in groups; (3) education concerning overload
mechanisms and influence of psychosocial factors on
functional capacity and perceived disability.
J Occup Rehabil (2008) 18:282–289 283
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To evaluate validity, 19 healthy subjects, group II was
assessed, using the LBM-based A˚
´
strand bicycle test, and





strand bicycle test An LBM-based A˚
´
strand
bicycle test was performed to estimate the maximum
oxygen consumption; VO2 max in l/min, ml/min/kg Body
Mass (BM) and ml/min kg LBM [7, 9, 14]. First LBM was
measured according to the Durnin and Womersly protocol
using a skinfold calliper (Servier Nederland B.V., Leiden,
The Netherlands) [7, 9, 15]. The subjects performed the test
on a calibrated Cycle ergometer (Excalibur Sport, Lode
B.V., Groningen, The Netherlands). Heart rate (HR) was
recorded using a monitor connected to electrodes on the
patient’s chest (Polar Favour, Kempele, Finland). The
subjects started cycling under a predetermined workload of
0.5 W/kg LBM at a constant rate of 60 rates per minute.
After 2 min cycling the workload was increased to 1.5 W/kg
LBM. If the HR remained below 120 beats/min the
workload was increased by 0.5 W/kg LBM every 2 min.
Once HR exceeded 120 beats/min, the patient cycled 6 min
under a fixed workload to reach a steady state phase,
meaning that HR did not vary more than ±5 beats/min
during the final 2 min of exercise. The mean HR during the
final 2 min of exercise was calculated. The maximum
oxygen uptake (VO2 max) was estimated using the Bink-
horst calculation based on the linear association between
HR and increase in oxygen uptake, for men and women [9,
14, 16].
VO2 max menð Þ ¼ 174:2  load Watts þ 4020
103:2  HR  6299 ;
VO2 max womenð Þ ¼ 163:8  load Watts þ 3780
104:4  HR  7514
The calculated VO2 max was corrected for age using an
age correction factor from A˚
´
strand [17]. The test was
terminated if the subject did not attain a HR of at least 120
beats/min, if the HR exceeded the predetermined
maximum (([220 - age]) * 0.85), the systolic/diastolic
blood pressure reached a level of 220/115 mm Hg, or if the
subject showed signs of serious cardiovascular or
pulmonary difficulties. After 6 min cycling under a fixed
workload, the load decreased over 1 min to 0.25 W/kg
LBM and the subject cycled for 1 min under this workload
of 0.25 W/kg LBM.
Maximal Bicycle Test
The maximal bicycle test was performed on a calibrated
cycle ergo meter (Excalibur Sport, Lode B.V., Groningen,
The Netherlands). During the maximal exercise test the
participants breathed through a facemask (Hans Rudolph
Inc, USA) connected to a calibrated metabolic cart (Oxy-
gen Champion, Jaeger, Mijnhardt, Bunnink, The
Netherlands). Expired gas was passed through a flow
meter, oxygen (O2) analyzer, and a carbon dioxide (CO2)
analyzer. These analyzers were connected to a computer,
which calculated breath-by-breath minute ventilation,
oxygen consumption (VO2), CO2 production, and the
respiratory exchange ratio using conventional equations.
HR was measured continuously during the test on a bipolar
electrocardiogram. The HR was recorded by a monitor
connected to electro cardio gram electrodes (3 M red dot)
on the patient’s chest. Maximal effort was registered when
one of two criteria were met, HR [ 220 - age + 10 or
respiratory exchange ratio [1.0 [18]. The healthy subjects
started cycling the first 2.5 min under a predetermined
workload of 0.5 W/kg Body Mass (BM) and the second 2.5
min under a workload of 1 W/kg BM. After these 5 min the
load increased by 0.25 W/kg BM per min until maximum
effort was reached. During the recovery period of 5 min the
subjects cycled under a workload of 50 W.
Data Analysis
Descriptive statistics were calculated for the scores of the
two test sessions. Independent samples t-tests were used to
analyse differences in age and exercise capacity between
patients and the healthy subjects group I and group II.
Test–retest reliability was analyzed by means of a paired
t-test and intra class correlation coefficient (ICC, one way
random model). For the reference range of the differences
between the two measurements of the LBM-based A˚
´
strand
bicycle test the limits of agreement (LOA) were calculated
Table 1 Basic characteristics
of the participants, patients
(n = 20) and healthy subjects
group I for the reliability test
(n = 20) and healthy subjects
group II for the validity test
(n = 19)
SD: standard deviation
Patients (n = 20)
mean (SD)
Healthy subjects (n = 20)
mean (SD) Group I
Healthy subjects (n = 19)
mean (SD) Group II
Age (year) 33.8 (8.6) 22.0 (1.6) 22.9 (2.2)
Height meters 1.76 (0.1) 1.79 (0.1) 1.74 (0.2)
Weight, kg, 73.9 (14.7) 72.4 (8.5) 70.9 (8.5)
LB M kg 55.2 (10.7) 60.4 (9.7) 57.1 (9.6)
Women (%) 12 (60%) 10 (50%) 11 (58%)
284 J Occup Rehabil (2008) 18:282–289
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as ±1.96 * SDdifference. The repeatability coefficient (RC)
was calculated, from the results of one-way analyse of
variance (ANOVA), with the subject as factor [19–21]. The
within subjects standard deviation (Sw) was estimated as
the square root of the residual mean square. The RC was
calculated as ±1.96 * H2Sw [20]. The RC represents the
limits within which it is expected the differences between
two measurements by the same method will lie [20]. In
case of significant differences between the first and second
test in the paired t-test, the ICC, the LOA, and RC were not
calculated because test results differ systematically [20,
21]. An ICC C 0.75 was considered an acceptable level of
reliability [21, 22]. No criteria for interpretation of the
LOA and RC are available. However, a smaller LOA
indicate more stability over time because it indicates that
the natural variation is small [14, 23]. Plots were made of
the individual difference between sessions against the
individual mean of the two sessions, to analyze whether the
magnitude of the difference was related to the mean per-
formance [21]. A funnel shape indicates that the magnitude
of the difference is related to the mean performance [21].
LOA was expressed as a percentage of the mean of two
measurements [14]. The validity of the LBM-based
A˚
´
strand bicycle test was evaluated by means of a paired
t-test and an ICC between the LBM-based VO2 max and the
VO2 max based on the maximal bicycle test. Agreement in
between the two methods was calculated as the LOA. LOA
were also expressed as a percentage of the mean of two
measurements [20]. Data analyses were performed using the
Statistical Package for the Social Sciences (SPSS 14.0).
Results
The outcomes of the two LBM-based A˚
´
strand bicycle tests
did not differ significantly in patients or in healthy subjects
(Table 2A). The Bland and Altman plots did not show
funnel shapes (Fig. 1), indicating that the difference
between the two sessions is not related to the average
performances on the two sessions. In figure one an outlier
was identified. This outlier influenced the outcomes con-
siderable, therefore outcomes are presented in two ways,
one including the outlier (Table 2A) and one excluding this
outlier (Table 2B) [20]. The ICC’s between the first and the
second LBM-based bicycle test results ranged in patients
from 0.91 to 0.94 including the outlier and in healthy
subjects from 0.97 to 0.98 (Table 2A) and excluding the
outlier ranged in patients from 0.96 to 0.98 (Table 2B). The
LOA and RC in patients including the outlier are consid-
erably wider than in healthy controls. When the outlier was
exclude LOA and RC of patients and healthy subjects were
similar (Figs. 2 and 3). The LOA percentages of the mean
of two measurements ranged in patients include the outlier
from 32.0 to 32.8% (Table 2A) and excluding the outlier
from the analysis from 13.8 to 16.9% (Table 2B). In
healthy subjects the LOA percentages of the mean of two
Table 2 (A) Results of the test–retest reliability for patients and healthy subjects and (B) Results of the test–retest reliability for patients,
without the outlier (n = 18) in the first and second measurement sessions of the LBM-based A˚
´
strand bicycle test
T1(SD) T2(SD) Mean of two
measurements(SD)
DT(SD) ICC(95% CI) RC LOA LOA% of the mean
of two measurements
(A)
Patients (n = 19)
ml/kg LBM * min-1 51.1(16.5) 51.1(11.4) 51.1(13.5) 0.02(8.4) 0.91(0.76–0.97) ±16.1 ±16.6 32.2
ml/kg BM * min-1 38.6(15.1) 37.9(11.6) 38.3(13.0) 0.63(6.4) 0.94(0.85–0.98) ±12.3 ±12.6 32.8
l/min 2.84(1.1) 2.78(0.8) 2.81(0.9) 0.05(0.4) 0.91(0.76–0.97) ±0.9 ±0.9 32.0
Healthy subjects (n = 20)
ml/kg LBM * min-1 58.7(12.7) 58.1(13.1) 58.3(12.8) 0.63(4.1) 0.97(0.94–0.99) ±8.0 ±8.0 13.7
ml/kg BM * min-1 48.8(11.2) 48.4(12.2) 48.6(11.6) 0.50(3.6) 0.98(0.94–0.99) ±7.1 ±7.1 14.6
l/min 3.55(0.9) 3.51(1.1) 3.53(1.0) 0.04(0.2) 0.97(0.94–0.99) ±0.5 ±0.5 14.1
(B)
Patients (n = 18)
ml/kg LBM * min-1 48.7(13.9) 50.6(11.5) 49.7(12.6) -1.71(4.3) 0.96(0.91–0.99) ±8.4 ±8.4 16.9
ml/kg BM * min-1 36.4(12.5) 37.2(11.5) 36.9(11.9) -0.75(2.6) 0.98(0.97–1.00) ±5.1 ±5.1 13.8
l/min 2.69(0.9) 2.73(0.8) 2.71(0.9) -0.05(0.2) 0.98(0.95–0.99) ±0.4 ±0.4 14.7
There were no significant differences between the first and second test in the paired t-test of the LBM-based A˚
´
strand bicycle test
T1: mean value of the first assessment, T2: mean value of the second assessment (SD): standard deviation, DT: difference between T1 and T2
ICC: Intra Class Correlation, CI: Confidence of Interval, RC: repeatability coefficient, LOA: Limits of agreement, LBM: Lean Body Mass, BM:
Body Mass
J Occup Rehabil (2008) 18:282–289 285
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measurements ranged 13.7–14.6% (Table 2A). Only one
patient (5%) of our study population stopped the test pre-
maturely due to fatigue and pain.
The patients are significantly older than the healthy
subjects of group I (P\0.001). The aerobic capacity in the
healthy subject group I are significantly higher in ml/kg
LBM * min-1 (P\0.045) ml/kg BM * min-1 (P\0.005)
and L/min (P \ 0.014) than in patients.
The outcomes of the LBM-based A˚
´
strand bicycle test









































ml\kg BM * min-1 Patients
Average of two measurements VO2 max ml\kg BM * min-1 (T1 + T2 / 2)
ml\kg BM * min-1
Fig. 1 LBM-based A˚
´
strand
bicycle test in patients and
healthy subjects. Difference
between T1 and T2 scatter

























































Average of two measurements vo2 max ml/kg LBM * min
-1
  (T1+ T2 / 2) 
Fig. 2 Bland and Altman
scatter plot LBM-based A˚
´
strand
bicycle test in patients. VO2
max ml/kg LBM * min-1 of the
two test for the test–retest
reliability with exclusion of the
outlier
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(Table 3). The ICC’s between the LBM-based A˚
´
strand
bicycle test and the maximal bicycle test ranged from 0.88
to 0.95 (Table 3). The healthy subjects of group II are
significantly younger (P \ 0.000) then the patients. The
aerobic capacity in the healthy subjects of group II are
significantly higher in ml/kg.LBM * min-1 (P\0.008) ml/
kg.BM * min-1 (P\0.003) and L/min (P\0.012) than in
patients.
Discussion
The results of our study show that the LBM-based A˚
´
strand
bicycle test is reliable, valid, and feasible, although there is
considerable test–retest variation. The ICC is C0.91 for all
comparisons of the LBM-based A˚
´
strand bicycle tests in
patients and healthy subjects. This shows that the LBM-
based A˚
´
strand bicycle test is reliable in patients as well as
in healthy subjects. However, the ICC expresses how well
observations are likely to classify a patient consistently
relative to other patients [14, 23]. The ICC value provides
no indication of the magnitude of the variation between
two observations (within-patient variance or ‘noise’) [24].
To quantify the magnitude of such variation the LOA and
RC were calculated [20, 21]. The LOA reflects the average
differences between two measurements and the RC reflects
the differences with the estimated true value of an indi-
vidual. The RC is a very similar analysis to the limits of
agreement approach and can also be applied to quantify the
repeatability of a method from replicated measurements
obtained by the same method [20]. A smaller RC indicates
less intra individual variation. Clinically the LOA indicates
that, in an individual patient with non-specific CLBP, the

























































)  Fig. 3 Bland and Altman
scatter plot LBM-based A˚
´
strand
bicycle test in healthy subjects.
VO2 max ml/kg LBM * min
-1
of the two test for the test–retest
reliability
Table 3 Results for healthy subjects in the first measurement session of the LBM-based A˚
´
strand bicycle test and the second measurement



















ml/kg LBM * min-1 66.2(16.7) 63.9(12.7) 65.3(14.1) 2.72(9.6) 0.88(0.70–0.95) ±18.8 28.7
ml/kg BM * min-1 53.5(13.8) 51.8(13.4) 52.7(13.2) 1.63(6.9) 0.93(0.82–0.97) ±13.5 25.6
l/min 3.80(1.1) 3.60(1.1) 3.70(1.1) 0.20(0.5) 0.95(0.88–0.98) ±0.9 24.3
There were no significant differences between the LBM-based A˚
´
strand bicycle test and the maximal bicycle test
T1: mean value of the first assessment, T2: mean value of the second assessment (SD): standard deviation, DT: difference between T1 and T2
ICC: Intra Class Correlation, CI: Confidence of Interval, LOA: Limits of Agreement, LBM: Lean Body Mass, BM: Body Mass
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before permitting the conclusion that a true change,
increase or decrease, in exercise capacity has occurred [14,
23]. Despite the very good reliability, the LOA and RCs are
considerably wider than in healthy subjects. These findings
indicate that true change in an individual patient can only
be detected when at least 33% of changes include the
outlier (Table 2A) and 17% of changes exclude the outlier
(Table 2B) of the mean of two measurements. However,
excluding the outlier the result of LOA and RC were
similar for patients and healthy subjects. The mean out-
come of the two LBM-based A˚
´
strand bicycle test was
significantly lower for patients compared to the control
group(s). Similar results were found previously in which
patients with CLBP had a significant lower VO2 max than
the matched healthy referents [7]. However, it is conceiv-
able that in our study the significant difference in age
between patients and healthy subjects contributed to the
differences in aerobic capacity. The severity and duration
of back complaints of our patients is similar to that of
patients in other studies. The median duration of com-
plaints of our study population of 68 months (range 8–180
months) is similar with those of other studies of 48 months
(range 16–120 months) [10] and 62 months (range 3–396
months) [7]. The mean RMDQ score of our patients of 10.2
(5.3) was also similar to those of other studies, 10.17 (6.22)
[25] and 14.2 (3.9) [7]. Duration of complaints of 68
months can be considered as a chronic condition. A RMDQ
score of 10 is considered as a mean disability score in
patients with CLBP [26].
The validity of the LBM-based A˚
´
strand bicycle test was
determined using the ICC coefficient with the maximal
bicycle test. The ICC’s between the LBM-based A˚
´
strand
bicycle test and the maximal bicycle test were C0.88
(Table 3). Based on these results, we can conclude that the
LBM-based A˚
´
strand bicycle test is valid in healthy sub-
jects. However, it should be noted that the LOA percentage
of the mean of two measurements were substantial, ranging
from 24 to 29%. The Bland and Altman scatter plot (Fig. 4)
shows that the range is +21.5 to -16.1 VO2 max ml/kg
LBM * min -1. Further research is necessary to identify the
sources of this variation. Although there is a significant
difference in age between patients and healthy subjects in
our study, it is conceivable that the LBM-based A˚
´
strand
bicycle test is also valid in non-specific CLBP patients.
This is supported by Macsween [27] and Cink [28] that
extrapolation of submaximal data using the A˚
´
strand age
correction factors is valid.
The feasibility of the LBM-based A˚
´
strand bicycle test in
our patients is good, with only one patient (5%) stopping
due to fatigue or pain. In a previous study, it was reported
that 12% of 84 patients with non-specific CLBP stopped
the LBM-based A˚
´
strand bicycle test prematurely due to
pain or fatigue [7]. Feasibility of the LBM-based A˚
´
strand
bicycle test is higher than the conventional A˚
´
strand bicycle
test in patients with non-specific CLBP [5, 7]. Compared to
a submaximal bicycle ergometer test, 33% of 504 patients
with chronic lumbar spinal disorder were unable to finish
the test [11]. In a Posthoc analysis feasibility of the LBM-
based A˚
´
strand bicycle test in our study and that from
Smeets [7] appeared significantly better compared to the
bicycle test from Protas [11] (chi-square test respectively P
\ 0.004 and P \ 0.001). Moreover, previous studies
110100908070605040






















































-1.96 SD= -16. 1
Fig. 4 Bland and Altman
scatter plot LBM-based A˚
´
strand
bicycle test and maximal test in
healthy subjects. VO2 max ml/
kg LBM * min-1 of the two test
for the validity
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showed that of patients who underwent a symptom-limited
modified treadmill test, 25 (50%) of 50 CLBP patients
stopped because of pain and 21 (42%) stopped because of
fatigue. The remaining 8% stopped because of test termi-
nation [1]. The outcomes of our study support the findings
that the LBM-based A˚
´
strand bicycle test increases signifi-
cantly the number of patients that can finish the test. These
findings indicate that the test has considerable clinical
advantages above the normal A˚
´
strand test. There are sev-
eral limitations in our study. A limitation of our study was
that our patients may have been a selection of non-specific
CLBP patients because they were motivated to do the
exercise test twice therefore the feasibility in our study is
likely to be higher than in general non-specific CLBP
population. Additionally our results are based on the small
group of non-specific CLBP patients and sample variation
may have influenced our results.
In conclusion, this study shows that the LBM-based
A˚
´
strand bicycle test is reliable, valid, and feasible. However, a
substantial amount of variation should be taken into account in
patients when interpreting the test results clinically.
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